After burn trauma,
3. to maintain the water and electrolyte balance, 4 . to maintain the thermal homeostasis, 5 . to maintain the host defence, and 6. to modulate the perception of pain, if possible.
Practically all the known hormones, both the "classical" ones, and the "new" ones (e.g., various cytokines) participate in these activities.
The endocrine studies in burned humans started in the early fifties. The adrenal hormones, catecholamines, and the thyroid gland activity were measured at that time with the methods available. The radioimmunoassay (RIA) methods of revolutionized the endocrine studies and made the relatively easy measurement of many hormones possible. More than 30 hormones and their metabolites have been measured so far after burns. In this review the findings resulting from our own studies, started 35 years ago, will be presented, as well as those from the studies of other authors. Most of our results have been included in two publications. 1,2
The present review will cover mainly the changes of levels of various hormones after burn trauma, without explaining their pathophysiologic implications, because it would at least double or triple the size of this review. Nevertheless, in a few instances, this has been done to shed some light on still very controversial problems (e.g., the possible role of DHEA, DHEA-S).
Hypothalamic and Pituitary hormones
The serum levels of the antidiuretic hormone (ADH, vasopressin) are increased after burn trauma, sometimes very much, if measured both by the biological method1
and by RIA method.3-5 Its levels are very high during and just after resuscitation, but they are often elevated even in the apparently volume-repleated patients. Even the syndrome of inappropriate vasopressin secretion was described after burn.5 In addition to the fluid and electrolyte shifts, some other mechanisms prolong later in some patients the presence of elevated ADH levels. FSH is a very sensitive indicator of the burn trauma, in both males and females, its low levels may persist for many weeks after a major burn, they correlate with the very low testosterone levels in the burned men.6,8 The low levels of FSH after burn were repeatedly described.6-9 After LHRH stimulation, the FSH levels increase after burn injury, but much less than in the normal, healthy controls. Especially low or practically absent response of FSH was noted during the second and third postburn week.8 LH levels, as measured by RIA methods, were not uniformly altered after burn trauma, they were in the mean more or less normal,6-10 occasionally even elevated (e.g., during some postburn complications, during the first two postburn days). The acute-phase response
The acute-phase response57-59 represents the sum of host responses to various adverse stimuli: injury, burn, inflammation, microbial invasion, immunologic reactions, etc., connected with damage, injury, necrosis of cells. This response includes changes in metabolism, alteration in endocrine glands activity, in immune and nervous system response. The summary of the above changes is included in Fig. 1 . The principal mediator of all the above changes is a polypeptide with hormonal activity, a cytokine, interleukin-1, secreted by phagocytic and other cells (monocytes, macrophages, astro cytes, Kouffer cells in the liver, etc.). It is one of the endogenous pyrogens of the human body. The endocrine changes elicited by the acute phase response involve increases in insulin levels, of vasopressin (ADH) and glucagon. This glucagon and insulin release stimulating effect by interleukin-1 (earlier called LEM, leukocytic endogenous mediator) was postulated by Beisel.72 Glucocorticoids and cyclosporine are potent inhibitors of both lymphokine synthesis and the response of cells to lymphokines.58 There is even an immunoregulatory feedback between interleukin-1 and glucocorticoid hormones. The relationship between the endocrine and immune system are well known.77-79
The pronounced hormonal changes after burn trauma, as described earlier, influence the host immune response significantly.
Communications between the neuroendocrine and immune system are reciprocal.
Various pituitary peptides and neuropeptides play a "lymphokine role" in this respect, via e.g., ACTH80 and opiate receptors on lymphocytes, leukocytes (Fig. 2) 
